It is generally believed that late-phase long-term potentiation (L-LTP) and long-term memory (LTM) require new protein synthesis. Although the full complement of proteins mediating the long-lasting changes in synaptic efficacy have yet to be identified, several lines of evidence point to a crucial role for activity-induced brain-derived neurotrophic factor (BDNF) expression in generating sustained structural and functional changes at hippocampal synapses thought to underlie some forms of LTM. In particular, BDNF is sufficient to induce the transformation of early to late-phase LTP in the presence of protein synthesis inhibitors, and inhibition of BDNF signaling impairs LTM. Despite solid evidence for a critical role of BDNF in L-LTP and LTM, many issues are not resolved. Given that BDNF needs to be processed in Golgi outposts localized at the branch point of one or few dendrites, a conceptually challenging problem is how locally synthesized BDNF in dendrites could ensure synapse-specific modulation of L-LTP. An interesting alternative is that BDNFTrkB signaling is involved in synaptic tagging, a prominent hypothesis that explains how soma-derived protein could selectively modulate the tetanized (tagged) synapse. Finally, specific roles of BDNF in the acquisition, retention or extinction of LTM remain to be established. Published by Elsevier Inc.
Introduction
Synaptic plasticity describes the process by which connections between two neurons, or synapses, change in strength. By definition, it is a functional term referring to an increase or decrease in synaptic efficacy, but we now know that the physiological changes in the strength of transmission are often accompanied by structural alterations of the synapses. Since memories are believed to be stored in synapses of the brain, synaptic plasticity is thought to be the cellular mechanism for learning and memory. LTP in the hippocampus is the most studied form of synaptic plasticity. It has been widely accepted that LTP can be divided into at least two temporally distinct phases that are fundamentally different in their underlying mechanisms. A weak, high frequency tetanus (e.g. a train of 100 pulses at 100 Hz) can trigger an increase in synaptic efficacy that lasts for 1-2 h. This short-lasting form of LTP is called early phase LTP (E-LTP). E-LTP requires modification of existing proteins and their trafficking at synapses but not de novo protein synthesis (Bliss & Collingridge, 1993; Malenka & Bear, 2004) . On the other hand, repeated, strong high frequency stimulations (e.g. multiple trains of 100 pulses at 100 Hz) can induce an increase in synaptic efficacy lasting over 8 h (Frey, Krug, Reymann, & Matthies, 1988) or even days (Abraham, 2003) . L-LTP differs from E-LTP in its requirement for de novo mRNA and in its association with structural changes at synapses (Frey et al., 1988; Harris, 
